Zinc deficiency alters barrier function of cultured porcine endothelial cells.
Zinc is necessary for normal membrane function and stability. We postulated that Zn deficiency may disrupt the integrity of the vascular endothelium by decreasing its barrier function. To test this hypothesis, endothelial cells were cultured on polycarbonate filters and exposed to media enriched with either 1% fetal bovine serum (FBS) (low FBS; total Zn, 1.07 mumols/L medium) or 5% FBS (control; total Zn, 2.29 mumols/L) or low FBS plus two supplemental levels of Zn, 3.36 and 5.66 mumols total zinc/L. Endothelial cell barrier function, expressed as albumin transfer across cultured endothelial monolayers, was significantly lower in cultures exposed to low FBS compared with control medium. Supplementation with 5.66 mumols total Zn/L completely restored endothelial barrier function. A divalent cation chelator, 1,10-orthophenanthroline, was used to induce Zn deficiency in vitro. Compared with control cultures, the presence of 1,10-orthophenanthroline in the culture medium resulted in markedly lower endothelial barrier function that was increased by the addition of Zn but not calcium or magnesium. Activity of the membrane-bound zinc-dependent angiotensin-converting enzyme (ACE) was depressed by low zinc medium, whereas membrane-bound Ca(2+)-ATPase and total ATPase were not depressed. Furthermore, cells cultivated in low zinc medium did not have greater cytosolic release of adenine, indicating no increase in cell injury or death. These data suggest that Zn is vital to endothelial cell integrity and that Zn may play an important role in vascular endothelial barrier function.